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(54) SURFACE TREATING METHOD AND APPARATUS AND ELEMENT OBTAINED FROM 
THEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid deforming a 
microstructure in a drying step by dissolving a liq. 
deposited to the surface of a washed element in a liq. or 
supercritical fluid of specified compd. in a pressure 
vessel and lowering the pressure in this vessel held 
above a critical temp, below a critical pressure to gasify 
and remove this fluid. 

SOLUTION: Component elements of a high density 
integrated circuit to which specified treatment or 
washing is applied are housed in a housing 2 of a 
pressure vessel 1 and contacted with a liq. or 
supercritical fluid entered into the vessel 1 through a 
pump 14, valve 18 and entrance line 19 from a tank 1 1 
to dissolve the liq. deposited to the surface of the 
element in the liq. or supercritical fluid of specified 
compd. While the temp, in the vessel 1 is held above the 
critical temp, of the specified compd. by a temp, adjuster 
7, the pressure is reduced below the critical pressure to 
gasify and remove the supercritical fluid whereby the 
elements of a microstructure can be taken out without deformation. 
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itmmi] &mmi$mzm-zj^<D9mfflkzmx' 

ffimzm^t~m#tfttM l tawc-m&nm^ k. &^x 
ft \>> im®twM&Vim<D m^its® t mm s -arc 
mzimK.ttm l t-m#zmfeib<£®<DM#& ft 
WMm^mmitLib. Jk^x-ms-n^cDu^m^. 

T^i&T^\^&xwMmw&&*is*iti J TJb.im<z. 10 

ttMLfcm&z, *&ftw±£a-e©i£&E#7K<fc y*» 
fl£^ffe©«fcK«»bfcanc. iBflE«»rtki*j^Tttfls 
& ft ^ ttjBB jra#ttffi©;?r£{ h£® t mm 2 -tir ft If * 

i sttK©£B3*us2r&. 

M r £ & * ©fc© KB L 

Kfcf* b £&#&m5gfb£-4fc©$#;fc ft intSBB|?lSfc«5 
fciSfflMtbfcacifc. ^ES«rt©?£#:fcftW±j@S8 
imfl^fcfflm^b^ttfc Jgggft* fcttlfflllcttkiHir-f 
ft-i:. I£H5&fr©BBWffi^g|^kaiT< ft*fcfls:fcftv<>li 

© jigs & &di-r ft c t . tmm. tm%.msx* k & o 
s/±^rt©a«&m^bi^©^#a&^±K«-o fc 

SrtfAfbUT&yfigK ri: J; tJJiicfctftailiti 30 
©&«^&#K:£yi!l?©jgHMtf5£L 

5 ] s$i3i*f&©9!i^ ^a«JS«^©«touiipx 
k ± y j&& ztiz m*mm#x & ft 1 1 % t . muMi 

it**©— »#H#*t6©»iK*'T?©xs^;/ifK:± UK 

«8©affi«ta*a5. 40 

*?fcJBriWft#«. *#&ft^l*i@ffil?^#:|KJ8©j?r 
Sft*«i«jWiiE8i, B0»fiE8»rtlctKl9r£© 

a. $#&*^iiim#vffi&#$<z>m£tt^4'©i&£ 
*"**«Mb-£*»©ii«$:iftas-rft#«. »£e««a© 

fi*&m^b^®«JMW*JBLkK{R-, fctUi-eiEE** 
[»#*7] B#StfK±^©|g3tett*m©&*», IStt. 50 
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S!&> i>f^. iJfc#JScif©iaSS:ig-C«|^S^fc^ 

*ffi-e©jKM©^tc3bfi-ftO^*fc»±iHl9J^«D»tg 
2n>;*- h;uiNfc^©ft*^$©Jt;4&# 
2 5 BLh-c* *kk*C. ttft/.h4lii#l**lJfti$lc£li 
fcft* L- & . m^b-&*S»©fKfl£* ft v * i*&ES#% 

# k t a as & m&b-&® © amxfiU: k fit o 

#*#xfbLT»*£*tfc::fcfc#ttfc-rft3fr?. 
[SMBami&IM] 
[0 0 0 1] 

»6?#<e^©ise&iSft9B^©^ffij0iai£, 

J^J«*!lffl— »* ft i^ttl^TaflMtfttflEttn*© x. y 
/.MRfifc &ft"fiM^X4fe?&fta#Jffi£©£ftttffi 
\> ^SMnx;-< * r- > & if ® JMKlcttJS T * ft £ £ % . 

[0 0 0 2] 

[«fe*©^] 'J Vif7 7-r-lc«kft»/Jxfl|it#:c?)^ 

i£*g b T V ^ ft A» SmttR *^ »C #HH± 6 *i 
%)ffl-e* ft *»»c 6-jT. -©tclSJDX^T-feftBl^ 

*bfcffi^&^j!i. Bft*-TSi4:^J;y^fig-rft„ 

[0 0 0 3] 

© ft v ^ l± •?■ 0— sBK jUMttRXlf jS» & ^SH± 
6*ifct»©"c*ft»&. JnxTMfi^s <»tt*^K«nc 

^ftlcfi£v>. d*v&H»L 
©IK^©KttJia-PSRM«Eltt«^t>«ift. t*vtt. ft 

fls imm>*9 - > ©«h ic#3& lt v > ft afgt? ttsaita 
y * - wjam jw» e> *v-c v ft ic t> £ -r . % 

-xDiicgiJA^-r^rs^affii:^ utv> ft# 

iSS t «©**#** v^S-^tc *» [3]^©©® «qt^n 
ft. 

[0004] faajas&yfi^stafiitckoTj^iffl^m^ 



© -e * s c t tfw e> a* a ta -d fc . zaftm izmwm 
12 # vvKoS-g- tcft*. WTe* s d ft & b 

[0 0 0 5] ^4BMIftitiH"r*— 3ffl#«fcL-C* 

[0006] *m&o>mmmm'c\t. m&im 

te<4>Z>t>*-9^-Vtf$,^ «fi©#«*y«T©ffl( 

0©— ot^-Dtv^s, 

[0 0 0 7] 

[«Hfc«Klrt-4fc«>fi!>#«] **B^#6.tt?K«cffi-e© 
x y * is WimT'W®, b fcl«/J%«lii(t:0%«jaS^O 
aa&*?ft«fflB&jh. — 3»v-*©3§£fflB&jht: 

[0 0 0 8] #3&E#&#&iLfcfflttfl«»a6<*"T?* 
#*jR#2:*«©— D"e*y, d©tt®T-Wu ffc©?&#: 

3S#l*«H©ffi# fcBMWE^mTicjiW * c 2: K«k y J£ 
[0 0 09] jfrfcg < ttftAVhS n l> -3 fm« 

xmtwav&4kizmm-rzz.kibmwm6 3-i 795 

3 0. *&§§*Pl-2 2 08 28. W2-209 72 
9. 1WF3- 1 2 7 8 3 2£2ffci£'<6*i'0>«. 4$ 

£ OJUUE #ft < ft 0 ® v > *» 4-BMblttH-e *fi 
© &@ Avh $ v > £ t % 3 ft a® s c 2: #4$H? 
5-4 773 2 iC&^&JlT^-S. 
[0 0 10] **l-f*l©iH*JH«Efls©«f|El*-«»C#J» 
-f « ?£#© lOO^ffll lgaTt-$ £ CI i: jBKM P, ftT 

^4. c*hc#lt. «mni«((e©Atn-^<««gD» 
^©ao^fflit^v^. ttftkssssA,©ne 

SflMHimcfiH-f a*©"*?**. t£ot\ *!ifiaVh£v> 
i@BS*atfls»c«v>Tti, *©^ffi5S»t>Si©T/Jx3 <, 
^t^ftftffll 0 0^©lSJg^-5-^T _ efe'5i:* 

s-esc^ftinA. e>ft*jtfr#ii@©-c/.h£ i^c t a'^sis 

ftS. Jf.T©^fiS^T'^SH|^*3|tici©ii^^iEb 
[0 0 11] #«Bfc;BnTW:. «*inixa©xy^ 
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*b»fclK/J»«Jtfls**v>tt7X^^ hJfc©;**v>«IB 

»«©«<*&«* LfcSfcfc. *4^tt«k:5E/<aJ:^t 
H tcaUOMEfls-CBift b fcft K . as £ c ft £ ©$# tfft 

*Lfc««"eBffi«*rt©att»»flKfcaEtt*"frTcft 
*<nm#%mmnmmzMisi2ikz z 1 1 * y »*-r 

rt»©£E*S:«WiEa«T»c«CTtt««||iaE«:i^ 
{bLT»*, «/Jx«jtfl£S:^*»C]&yai-r. ai®^^ 
10 ^©^ffl5BAt±fii©T/Jx$v>fc©tc, *ft#3Mlii# 
*1BA'6»**ft4IR»c*©aiB«a»c J: »JtR/J%||jftflc 

•ctt, Ma*M^*bfci5fe#^^m«j^i^*^ti 
[0012] *ftig©4ttki*. «<asftfc^©^ffi* 

S V>14«IH^ Jfifls**^ b fc* * ©^«|T% d ft £@KS5 
^^kg?MSi±-aci2:-x?feS. «<4EOiK%^J:yiitt/j\ 

20 #|jt##^o£,U£j®b-Cb£e> fc. -5-©©PfT'^/jN 
SjS^^j!£?^^i!jDt)y^JB^»&^b4„ -5-©fetf) 

SK5^#:S:fflv^fe?fi^©|^*M©^©^$:l» 
Jhf «*5I^*S. dft*\ J^?#©B^t?a^^fl£$: 

[0 0 13] i^©fe©tcl±^[/Jv!Biii#:©/lH^ 

bfc&#fcfc. •eo&S&jSKaVhS v d i: 
y. x^;bT;i/a-;i/-"f>T-fe sv©*n^^/±©Sv?S 
flctt^a-e**. for. lt>liiBX^fflv>fe{S3tttw^ 

^b^-1%©JS?t^©l5ft*^ JiKm«flK«: k Srffl v^fc#^ 
fft © ic H«l^" S © A^sa-P S S . £ am ffl ^ 

2>mmtm%&&tf'hz ^ z. t tm-k^^^^ z. 

[0 0 14] 3t£^Ba*6.©^Sf-^J; y v TKtidixP,©^ 

MT©^ffi^*2:IBI^^S>4vni7jc4: y<g;v>d i: 
40 g-C&S. *%HStcfflv.e.ft**^©?S«i:2: bTl*. 
iSJ«ir;i/3-;i/. #5-#t;i/3-;k &XJK8gLh©D!MN 
^b7jc^*2:'AW*b(,>. 
[0 0 15] S8l!l^fflig|att^t5ffi*i: 

ffi* b fc«S([/J>«tii# Srft^ tcm^^b^©^^ 
gftfc£-tfrTrft$:|&£. b^S^tc. itffi^fgom^ 

50 fc£^„ *fe?§S?A©J;y^:$v>^^2:. ttttAvJx 




£ < M Ah ->-T £ ffl tc A U n i: v »5 @KS#jjft<fc© 
©^tt£3S#Ul?gA>-r£:«!H;:. S«Srta$C0SSiBII^S '. 
&©±Ttcji8$i$Kg?»j£it£cii;*K #*bv>#an» 

b*>bfc#&SS&,6l±. »£E^rtCD£bA&2^ 

[0016] mmtoJiKm^tzmft&timbGto<Dm& 

^^SgT-^ffiU-Ct^:<1it)^v. < , b*>bfc# &$/.]%« 10 
'&ft<Z>m.MWi±Z Btot bfc7jc&if©»f§14?£#©|&£ 
©»£icl±. j&riHttlMttBfcJ&tfJifcffti&JSe^. -t© 

[0 0 17] «/jN$ii&£g|&Ufc?£#£m^b^<7) 
v ^ it* © £ ?S 6 b T v > -5 ffitt © Gfc* 

ftl^lffl^*>fcorm*<b-&«©«ft:'»{>iaB[*aSflES:»L 20 

* 6 £ ft * J S>jgBiS#ifi£& * © |&5fc-f ^ # IK 
*©««$:SlB#M-CSJ^-r5cii:AW^Lv^ msase 

»3£l±. *%Ba©F*3SS:*J*?J-r^t>©'rt±Mv>. 
[0 0 18] #|§H£fc:i£|&5fe©#£ii;&£©li. 30 

HT-feSSffi. CfttfgloTojti: LTbJ&UlzZZm. 

C«^. Sfc. dftti^rf—^V-^OJM 

Hi:»±#;LP>ft:'5£^., fet, **BJiVc*?^4fife^-r/< 

* $&© mg© ffi!l5gic i±_hfEo-r*i ^©^m-esfe^-e* 

ifi&©3*aK*fb^"&5gf bT^£?£#©|&3c# ! &M£: e, 

[0 0 19] SBBJftjfeftfc L/Tli, -®{b^. 

&Zt tf$tS-&SftTv<>5#< ©^SSrffJffl-rs c 4: #T- 
*S. -ft£©#T-@e8![£M&.g#3 1 . 3"Ci:^a^5fi 

^ ^-mtmmi*. & u > & s ^ t Rvum 




Iftmy- 9-139374 

1 
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£fcffi?#^flft>;fc#4:©tH®t4#*£<. 
wft&?§8? b^-T \,^7JUn -jum^ft* b v^K©— -3 

[0 0 2 0] 4E«qifcflllc^bfcil«flCCD«ttlH&n 

tlX3bZ>. H*fc«(tl±Hfi^a fcjMMMIltta - b 
T# <d ft, k &ftl±Hfi,6 a t c 
$8ffi*|a -c-e#tf£ft£. fiSS*^ttM-Si:ff*^ 
•fft-fftKliim&T c ilBS^ffi^JT p d - c 

l±. BSI?-S«l±3 1. 3iC, mnB.U\t7 2. 9M.S.X- 
*»J. *ClT'©S&^li.0. 4 5 g/m lT'fcS. 

[0 0 2 I]-«/jN«itflctCf**LTV^«flc&|ift*b'r 
^SSPt-ett. i]flE^rtg5l±0(tJ©^A^B ©v>-T 

e±©-^S:igfiUTfl(*^lCAo^^. fit' 1 
fcfflS -f ^ C UiSJii $ -t*r JUalS ^ ii 4n •> . g£ 

^^©M^^iSTbfe^ji-e^ffibT^a^a - c & 

«*f 4 4:. -t^t?l±f£*i:^^^b. &M<D%IM 
&JS<= «*«BiPXtfflv>fclS3fctt*t»Yb^©«jS^ffl 

l&Hffl;&a-c£igfibTfc{5r£5|5!liM^o HBR, fef 

ffi^£©^a5-ejaSSItl5 b fefltt jifttt fcttE£»n i:. 
^Abfcfe'^Tli. -e©©|ig-e©Wr^l!g3S^Wffi£gS7i> 

6©^©^tc«k y«»rt©aaft±BSisiasj: y«< * 

& attftm-r s c t *w * b i> . 
[0022] 021;:^ ©i±, ^Haict^iOfaiyAT- 

A©±Sget bT©^^B©«EBa0-efe-5o Wffig«§ 
ti^T-fe 4»/^«lii*©3?^©fc«) tc±^» ©p □ ^pT 
1 4:*«»rt©«[/J>»ji«:©J[5l£g|$2. *? 

^fte£gP2ltJSA^s/>>a.^tCJ5:-oTl>4o « 

i k i±E^tt4 i: astf 5 tfmm s *it*> y , g 
2 \tsijuzr-Q& u, 15 ttaeastt jh#T?* « . m&am. 

9 &SbT£«S**|£tCj^^*v4. 1 7tt£E3SBBlE»"eft 
4. *'5cif©5F*6^S:^^jS8|i|!l^ii^ i ii5'f >2 
li:jiStt2 2. 7^;i/3'-2 3S:iSSbf^lC. 
^2 S-emSf^&tffai^-lirT^e., #3g5-<>2 7$: 

S:abTA^lC^m$^4©-&t>fe5. 




[0023] k * * mmnm#*mm b fj&mi 
m © tm t «e -s © it . usscsb^ * - > © $ ^ © 

T- y . & 4 v > »i£ #B#*tg ^ £ ©#&!& & < T *> 

4 tt/jx&KttgisA i: & y , &m\*&m%.mm%,v>m& 
bT*i>r$: &*>©■?& 4 » imc&^c&^Ttt. 

258#at'y h©:?V^$ s/^^V^AT^-lTA^^ 
Utfl 9 9 5*CHi*ftfe S»#S7*A *> V 
LSI ffyni/'- ©^Hliil 5*>>£ 1 6^-«>'ic 

[0024] m&tomffi&mc&zmj&^iAmK.m&t 

4©li. «^**©tttf§££i:cUfft4^4-e&4. * 
JM2nix©#*fcfca±fctt»K.'ov*-ci*. C0DMl*«£la 
10Kgf/mmfl)««U5. ^figK, t^5K^^tC<fc 

a nmm<D^<D^m\tmnji^$> 4 @#g}g©#!g 
±n««ipx*«cD-tfssictt#"r*. <ty* 

fl-WKtt, Tx^i? Nrti:,m*ft4^/hg|S©iffK:*t-f 4 
KS©Jt-ei*3Se<. ^/J^©iff©-^c#-f 4E£©jfc 

■So 

[0 0 2 5] SMaBCDigP^Olc^fig^tifc^t*!^^ 

->©#-£. #/hia$©i|iio-^ic*r-rs^;$(7)jt^2 5 

3f b < m < tm -3 fc . * fclfchSs © iff d ti j: o %, tjf 

*ffi utwroii < tss^si *#j«-r s«tetc 
*». Pra©ffiiit©^^-rs?t©ai$©jt^^2 sjh 

K v % t i> #3gH8 K £ *i ^^fir^j^^jS^fp & £jg $ it a 

[00 26] aMBHtt U i ;if7^ Hft«J0lfl-©#i&-c 
B/£3ftfcAXttf*/.h«jgfls: > feS^ttS^tc^ffi-r 
4 M/J^ittt Qttft&S »c *» JCffl -T 4 c i: A^Tf # * . fc 
4: A. If * -< a # - $> 4 t> It tnf *§& 4: «fc if *i a ^#|g 

u b h it^^ffi^ e, <r>w&t=. vt -e=& < mm** & ©#f as k * -o 

T=&0f££;ft,4. *©*£ii>*$i,>*>©-eit&:f-y ;*- 
h;L'T-;i!>y. JI£ttgfc-iz>-?^-h;w:;irt 4 *,©*>& 
4. x^7— g#»taswn^^ifi^ijg H ^-e$. y# 

^cA#^5ftKS:WbTv>4. ba>U -t*u#j£f|-f 4 
E&3l®t©^jmi. te^©*g^>&R§l;:<fc \)&f 
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b*>3S#&3£g£*rbTi'>&V'>. -&©fe«b, ^^4*^ 
x*-lt^*vd^bfc^7S^S{y{Ht-B#ic. -&©|g 
7cT-®*f 4 4 . *5H!a It c <d <k e> * ftHKfir A 

Its S d'iff ic Jt^TMPfi i: S A. 5 « if v > 0#:t- 

10 [002 7] *|gBgtCfc^Tlt1g[/|x«ji^©^ffitC#* 
L & SBg#3!E^ ic A b fc^ ic d U Z ii 
bT«t<. i@Bg^^ltaffi5S^*v^$v>fe«?)lc, -e© 
^^b©iiiST©M/hSjgflJ©^^iglt^ 
v>„ 

[0028] 

[3gBS©sH«S©7f*«n 

JSlT©XS»c*y, HSlcspSH&^-ra©*^©^^^ 
-> 3: T&fSLfc. «^lt^ffi&^bJ/'J=i>T-tS 
20 aufc#S!Ki/'ji]>-e*y»$lt2 $^n>y-K;i/ 
-e*4. *T$/»J 3>-t7oiyN©aBtc0. 15i7nv^ 

^- N;i/tc^AK-> y a v&ita^-ttfc. *^t- y v df 
5 7 ^ ic<k y 'J3>1S3 ©^Stc^ b fc. d 
©SHKStfO. 1 5 ^n>^-h;p©fl:$icg<b->y 
3>&±tS$-ttfe. d©©|igTa©?:SI©^f H K^y 3 
>/Ht -€-©±"P fciRIffi Sr^b-> 'J 3 >-CS*)^T v> 4 . 

ft^-estf y v if 5 y * ^<k »j a ©^©^faSCf u 3 

>^&ao-Cv^^©^b>>yn>S:^bfc. d© 

30 -i; x>»n Sr^K^b* y t> A*mmizm-? c t »c <k u u a 
x^s; it , gYb^ya>-r*s*)*vfca©^ 

iSfEE^^ic^ L fc. ci ci ^SBS^^g© - BMb&$ 
«»»c«»L/, #iii$^4@8S^l^b^P , 3^^7j<7!)' 

bfi^T-^ y m tfe. — >»ja4j»^gawa 

y©-9--rxi:^s:^b. fiaa^ttafcat^Ti^ 

40 f-ei^«fe^-tirfc|i]-tt«©^i'->^^T-tt, K 
J^lCi y zi©^S!©ji6)^^<fbTV>fc:. 

[0029] nmm2 

404 (a) ©^3r->&^bfc. -e-©ff$lt25^ 

□ h;i/-efe4o Jik^t?, c:©i/y ni/^ji^Sr^K 

^^lC?g®$1*:fc„ 04 (a) ©;■?*— >©cfJT*iff©3^ 

v^^©TffiO©->y 3 vtfi&ac^fcspg-e, t;u*»j 

50 7K?S^^e>*fi*^b-Cjft?#bfc. d©>>ij3 




s mf k * izmmn^m © & u t . # 

(b) rsaci&tisbfe. 04 (b) icenr. 3 

ltt^ftStS/U3>. 3 2Ufcgff>'J 3 3lti/tJ 

[0 0 3 0] %KM3 
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THEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid deforming a 
microstructure in a drying step by dissolving a liq. 
deposited to the surface of a washed element in a liq. or 
supercritical fluid of specified compd. in a pressure 
vessel and lowering the pressure in this vessel held 
above a critical temp, below a critical pressure to gasify 
and remove this fluid. 

SOLUTION: Component elements of a high density 
integrated circuit to which specified treatment or washing 
is applied are housed in a housing 2 of a pressure vessel 
1 and contacted with a liq. or supercritical fluid entered 
into the vessel 1 through a pump 14, valve 18 and 
entrance line 19 from a tank 1 1 to dissolve the liq. 
deposited to the surface of the element in the liq. or 

supercritical fluid of specified compd. While the temp, in the vessel 1 is held above the critical 
temp, of the specified compd. by a temp, adjuster 7, the pressure is reduced below the critical 
pressure to gasify and remove the supercritical fluid whereby the elements of a microstructure 
can be taken out without deformation. 
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) * NOTICES * 

« Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the state diagram of the pure substance for explaining principle 
explanation of this invention. 

[Drawing 2] Drawing showing the schematic diagram of the principal part of the processing system by 
this invention. 

[Drawing 3] Drawing showing the plan of the minute pattern created in the example 1 . 

[Drawing 4] For (a), the plan of the minute pattern created in the example 2 and (b) are a cross section. 

[Drawing 5] For (a), the cross section of the silicon wafer before etching created in the example 3 and 

(b) are a cross section after etching with an alkali solution. 

[Description of Notations] 

1 [ — A pressurized-container lid, 4 / — Pressure gage, ] — The main part of a container, 2 — The hold 
section of a microstructure, 3 5 [ - A thermoregulator, 11/ — Tank, ] - A thermometer, 6 — A feedback 
circuit, 7 12 [ - A pump, 15 / — A check valve, 16 / - Heat exchanger, ] - Bulb 13 - A flowmeter, 14 
17 [ -- An introductory line, 21 / - An eccrisis line, 22 / A concentration meter, 23 / -- A filter, 24 / - 
The bulb for exhaust air, 25 / - A heat exchanger, 26 / - A check valve, 27 / — A circulation line, 31/-- 
Amorphous silicon, 32 / - A silicon nitride, 33 / — Silicon substrate. ] -- A pressure regulator, 18 — A 
bulb, 19 
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